Abstract
5 tocotrienols (α (≥97.0%)β (≥97.0%), γ (≥97.0%), δ (≥97.0%)) were purchased from 94 Calbiochem (La Jolla, CA, USA) and Sigma-Aldrich (St. Louis, MO, USA) and the 95 internal standard tocol (98%) was obtained from Matreya LLC (Pleasant Gap, PA, 96 USA). Carotenoid standards, all-trans-β-carotene (>97%) and lutein (>90%, alfalfa), 97
were obtained from Sigma-Aldrich (St. Louis, MO, USA). Tocopherols, β-carotene and 98 lutein standards purity was monitored by spectrophotometry (UV-1800, Shimadzu, 99 Japan), based on their E All sterol standards campesterol (~65%), stigmasterol (~95%), β-sitosterol (≥97%) and 101 sitostanol (≥95%)) were purchased from Sigma-Aldrich (St. Louis, MO, USA), as well 102 as the internal standard dehydrocholesterol (≥95.0%). The other reagents were supplied 103 by Merck (Darmstadt, Germany) or Sigma-Aldrich (St. Louis, MO, USA). A Milli-Q 104 water purification system (Millipore, Molsheim, France) was used to obtain ultrapure 105 water (resistivity of 18.2 M cm -1 ) for quantitative analysis. 106
Pomegranate varieties 107
The pomegranates used in the present work were harvested in Elche, Alicante (Spain), 108 between 6 th to 23 rd September 2012, to full ripeness. Of each variety, three lots were 109 constituted, each with three fruits, being the pomegranates collected from different trees 110 in the same experimental field. Each lot was analysed in triplicate. Nine cultivars were 111 selected, namely: CG8, Cis 127, Mollar de Elche, Parfianka, Katirbasi, Valenciana, 112
White, Wonderful 1 and Wonderful 2 (Figure 1 ). After harvest, the pomegranates were 113 transported to the laboratory under refrigeration. On their arrival, pomegranates were 114 washed with ultra-pure water (Milli-Q system) and immediately processed for their 115 physicochemical characterization.
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Physicochemical characterization 117
The following parameters were evaluated in the nine pomegranate cultivars: fruit 118 weight, external peels, pellicles and arils. Seeds were also separated from the pulp and 119 dried. In a small portion of pulp, juice was extracted and the total soluble solids content 120 (ºBrix) determined by refractometry (Optic Ivymen System, Madrid, Spain). 121
Seed oils extraction 122
Seed oils were extracted using the procedure described by Fernandes et al. (2013) . performed by comparing the retention time of the sample with a certified FAME mix 143 and diverse individual fatty acid methyl esters and by comparison with literature data on 144 pomegranate seed oils. For quantification of total fatty acid content in the oil, an 145 internal standard (triundecanoin) was used. The detection limit (LOD) corresponded to 146 the analyte amount for which the signal-to-noise ratio was equal to 3, and the 147 quantification limit (LOQ) corresponded to the analyte amount for which the signal-to-148 noise ratio was equal to 10, i.e. 20 and 50 mg/100 g oil, respectively. The linearity range 149
of the FID detector was tested up to 5 mg/ml of injected FAME solutions. mL/min) at ambient temperature. The quantification was performed using the internal 160 standard method (tocol).For analysis, an accurate oil amount was weight (30mg), the 161 internal standard added, dissolved in n-hexane, centrifuged (Heraeus Sepatech, 162
Germany) at 4,000 g and transferred to the injection vials. A LOD and LOQ of 1 and 3 163 mg/100 g oil, respectively, were achieved for the global method, with a linearity from 2 164 to 100 μg/ml of injected solution. The fruits were initially characterized by weighting their constitutive parts, namely 209 outer peel, pellicle and arils, and these latter for the seeds weight and total soluble solids 210 content (TSS) of the arils juice. Significant differences (p<0.05) were observed between 211 the nine cultivars (Table 1) The outer peel (Table 1) respectively. These results may be due to the existence of variability between clones of 272 the same cultivar or the edaphoclimatic conditions. 273
Fatty acid composition 274
The fatty acid composition of the seed oils extracted from the nine pomegranate 275 cultivars are presented in Table 2 , reported on a seed basis for a real perception of their 276 potentialities. It consisted mainly on 9,11,13-octadeca-trienoic acid (C18:3(9,11.13)) 277 ). In general terms, our results were similar to those reported by other authors who 284 indicated punicic acid as the most abundant fatty acid in pomegranate seed oils.
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Punicic acid ranged between 3523 and 10586 mg/100g of seed. In terms of percentage, 286 it ranged from 77.3% to 83.6% of total fatty acids. These results are in accordance with 287 previous reports, once Pande Siahdaneh Shirazi pomegranate seed oil after using different extraction methods, with 295 the highest values obtained using the Soxhlet method, also adopted in the present study. 296
On contrary, punicic acid contents in the nine Spanish pomegranate cultivars were 297 higher than the "Mezzi2" and " acids, the pomegranate seed oils of the nine cultivars studied in the present work are 338 highly recommended for human consumption, having a fatty acid profile more favorable 339 than other vegetable oils. 340
Tocopherol and carotenoid composition 341
The vitamin E composition of seed oils of the nine pomegranate cultivars studied in the 342 present work is described in Table 3 . The nine cultivars differed in -, -and -and 343 total tocopherol contents ( Table 3) Material, Figure S3 ). It confirms the previous observation reported by Jing et al. (2012) . 366
Sterol composition 367
Even though more peaks were detected, only four were individually identified and 368 quantified on the basis of retention time comparison with authentic standard and 369 literature data, and the internal standard amount, corresponding tocampesterol, 370 stigmasterol, -sitosterol and sitostanol. The others, corresponding to a minor fraction 371 of the formers, were quantified and included in the class called "Others". Table 4 shows 372 the sterol composition and total sterol contents of the pomegranate seed oils 373 (chromatogram of a sample is presented as Supplementary Material, Figure S4 
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On the other hand, all cultivars have seed oils high in PUFA, mainly punicic acid that 429 has interesting health properties. Katirbasi cultivar presented the highest content of 430 punicic acid per seed weight fruit. Wonderful 2 had the highest total tocopherols content 431 that, together with a high ratio of seeds in the arils and low total soluble solids content, 432 make it interesting for seed by-products exploration as well. Concerning sterols, the 433 seed oils of Mollar de Elche presented the highest content of these compounds. In 434 summary, this study might provide valuable information for pomegranate cultivar 435 selection and for developing value-added pomegranate seed oils based products, such as 436 nutraceuticals or functional food ingredients. 437
Supplementary Material
438 Table S1 ; Figures S1-S4 . 439
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